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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject hyperbranched polymer having a hole conductive 
structure at the molecular ends, not containing „ electron conjugated system containing carbonyl group 
and benzene ring in the molecule center structure and useful as a material isotropically having conductive 
pathway of hole and having extremely high hole-conductive efficiency. 

SOLUTION: This hyperbranched polymer has a hole conductive structure at the molecular ends and does 
not contain „ electron conjugated system in molecular center structure. The polymer is preferably 
dendrimer and preferably has polypropyleneimine structure. The polymer is obtained by reacting, e.g. 
polypropyleneiminedendrimer with a hole conductive structural unit such as ethyl 4-(N,N-diethylamino) 
benzoate. The polymer is useful for photoelectric devices. 
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H 1 XI* 2 KEKcoaattBfl^. 

cm** 4] afl-tt*»^*«#y^nt?uws>* 

To 

[MM 6] R*4li ~4©ivf*i.*l=1E««>tt#tt 

[000 1] 

©a#ttig#^l*, Sfi364*Si:*y±lSLfc*HI< 
[0 0 0 2] 

mxammi tFWK?. « a ay*-* 

"f ftCtl*. «5U*. R. S p r y t> ; J. Poly 
m. Sci. (B), 35 #, 2 9 2 51 (1 9 9 7) 

ft ft *«. n wweswti* ft rait «?# 

tl*ft„ 

[0003] **tti=wi%«i5ei»tt*aja-#-*K*t 

LT« 0!l;tf*\ R. G. D u a n £ ; J . Am. Che 
m. Soc. , 1 17S, 1 07831 (1 99 5), 
at/L. L. Mi I lerbU. Am. Chem. S 
oc. , 1 1 91, 1 0051 (1 997) 4$ 
eUv-9i»SmLfe1, 4, 5, 8-±75i U> 

(=*ft7r*T*BS#ffl(=J:«i£tfiFSih.-Cl*«. * 
fc. D. B. Cairns£>:Polym. Prep 
r. (American ChemicalSocie 
ty), 3 9f1§, 6 01 (1 9 9 8) Icli, S^-g 
A<0. 1 //mglffi^'J^f U>7f -^XllClt 
tt**rTft#y tfn-./u£H5£Lfc*£, *rr*5. i 



Jta%©/K 'J fcf □ — JUCDtefflTrZOT^T -7 XS^Wn* 

I*. 'J^APg-fJi-VlCO^-C. F. C r o c e £ : N 
ature, 3 9 4^ 4561 (1 998) [=33^ 

[0 0 0 4] IfftLT*-* (Ifl.) 36*»«r 

+ *ftiJt*a*#-r«»Jl. «X.tf h'J 7i-A75^ 

So M. G r a t z e I ( a I* -7 A 7 ^ r-tt#) 

£> : N a t u r e , 3 9 5|, 5831 (1 998) I: 
tt. T^U^T^ttfcXenBHlSfcfrrft^aHb** 
(2, 2', 7, 7'-tetrakis ( N , N-d 
i — p— methoxypheny I— ami ne) 
9, 9'-spirobifluorene) £ X^M 

■e«»=Mfc-c * ft c t tm^ * *ir ^ * . 

[0 0 0 5] ifilp, fvK'jT-^roji^i^- 
l»+<b«»t**«*wai 3sh.lftttSih.THft. fiiJ 

M. E. Thompson^: Po I ym. Ma 
ter. Sci. Eng. 8 0t, 2 381 (1 99 

9 ) T> K U V— ©»ttsiaii=«*4*tfci|«— ;t 
*:««3Stf*©«JiR*»*s*rftjfei= * yasestLft 

y-7-#*(tiil>(=E»*ih.fc*» (dye trap) 

Lfc«*a«£i«a.-r» Ei=»^*-^e*tt*wr 

[0006] 

[3§BJ*<8?;fcLcfc-5 ttSSS] *^B^(i±fsH1tlc^ 

-rxsattrftctizftft. 

[O 0 0 7] 

oi»rlft«JMfcttft«ll**ffotelS*. a#tt*#^© 
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»£"C>-t?>»±: 
[O 0 O 8] 

r®aiK«iSj tits G. R. Newkomet,; "D 
endritic Molecules:Concep 
ts, Synthesis, Perspective 
s" ;VCH Verlagsgesel Ischaf 
t m b HttffJ (Weinheim, Germany, 

1 996), C. J. H a w k e r t> ; J . Chem. 
Soc. , Chem. Commun. , 1 9 9 0^, 1 
010 Ms D. A. Tomal i a ; A n g e w. C 
hem. Int. Ed. Engl., 29 #, 1 381 

(1990), C. J. Hawkert>:J. Am. C 
hem. Soc. , 1 1 2i, 76381 (1 9 9 
0 ) , J . M. J. Frechet;Science, 

2 6 3#, 1 71 01 (1 994), fc.5lM**&#3£ 
Wiftf, 5 0#, 6 0 8M (1 9 9 5) HOTXiRlcfif 

[0009] mi iz«sMfz*-rj:ai-, lowaa® 

iH«Ml-3(07t-*a'fVMFocal p 
oint, t*-*-*.- C CT*7^-*;U7H>r > h 

©JR*»lRl(=»^«*f»fT'Lfc»$«)»*0)»ttjSi** 

nrrs, **wi=fc(f*fi#tt*#*i=fcivctt, an* 

jSa>*l=«IBI*«:<. 7*-*;U7t«-f >h05*S»ttjS 
£Lfc*jt*#fc. a 2 <, 

*LTl*yHt?#**Lfc#*4„ *IEM©ffl»tt5S5» 
prists. 1121*, 3 tltlttaTS 

«ft<Z>&#ttflt£*ttf*. SlM=JW:oTlvc**LS: 
[ooi o] fcfc, *J8H-c*5fl^+i&«Hfi£i4. tt 



ifl/>yja-Jk :7p fcf U>-7"'J p— ;u, i, 4- 
;mcov^-— ;uSco@|g, ex7i/- ;u 

A-£>4, 4' -i/t KP=lfvt'7i-^l?©t'77i>' 

*;ix*>ig£i<Dg$g, i. 2-y7syi$>, i, 3 

-v7i;-n-7P/b, 1, 4-v7s/-n-? 
^>H0>Qr, £u-y75/ - n -7^73 >Sfl>«Stf <D 

2t«6i4»^©as, yij-bu^fl)hut-^«fl)a 

S, 1, 1, 1-h'JX (4-th'P*y7i-Wl 

^>n©h'jx7i/-;Hfflss, — h u p 3 mm%f 

<Oh'J*;U7K>»S<D8IS, h'J (2-7S/IW) 

7 £ 3 0(07 5 j s^tt $>it-£;y>i<Dm&m<D 3 

y— 7 'J yvJW$5 'J \s— h, it^ 
QPth'UX a-7 5/Stg^<&m»®<»ffrgS£i# 
02fftt^^fl)SS, 'J>=fM» ^*'J>p*I8, -7X 
i/I$7-;i/7 5>, 3, 5-vth'P4v'<> 

fl>8i*, h'J^ (2-tKP+WW) 75^>$> 

&*U *■<**! 1, 2-v/7i/l9>, 1, 3 -v7 5 
;-n-^P/<>¥©2g«» ; F©ilS, h'J (2- 

[0 0 1 1] aa-HS^a^, WlzTZ/K 'J 
*i*S*l=«fl"J»ft»K«Jft**-<-**© (H1#BS) 

a^ilSliO. 00 1 //m~0. 02j/mgS©gll: 

£L<l*0. 0O1-O. 015tfm, SI=»*L<I* 
O. 00 2~0. O 1 #m, fbtW£L< 1*0. 002 
~0. 008/im8Stft:5. £fc\ frfrSfl-^ttS 
it. jfcttiL&*a»£K : FHaftf=J:ya9l$*i«. 

[ooi 2] x>Ku^-i*, ♦tia'^iafcyjft** 

tS^ll*, 12300-50000. *y»*L< 
l*5O0~30OO0, L<l*700~200 

oo, fitfffKiii ooo~i ooooggffl^i 
[0013] [fl#tt«#?oib5Mftit] **HaiB# 
£^ L < BS LfclMRy l=tet»rWl=»(IBI*«El»*«, * 

fiB^-cii^aais^aToadS^a (^Sffi) u*- 
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1*0>J&«S*LL*. m-oX. BtrfBLfcM. E. Thomp 
son &#©XlKI=lB*aF;rVCl**T> K'J^-<D<fc-3 
t. »Tt>C«SiLtdye trapi<i^» 

fi&fcjfijWfoE© d ye t r a pHtte»JR£»Oi| 

[001 4] frfr£±ji,7£-)\,&£<<^-&^m£&'£t: 
jttt&VtJkaatm&t lti*, MEL*: 

M. E. Thompson f>f ©XII:ia*Slir^5 
+^>SI, 1, 4-±7 >£SS. 7xt>hl/ 

>-9, io-^y>jis, **-r > k^s^wml * 
^--c h>m<D&m. z>$ y k« 

[ooi 5] ;Mg91f=ttfflprffift&ttttAtt?a«£ffl 

(k LTlis mTECOG. R. Newkome&flOiti: 
IH«©a«j6, «*.l*\ E. Buhleiert>:Sy 
nthesis, 1 9 7 8f, 1 5 51, fc-SLM*E. 
M. M. de Brabander — van den 
Berg£>;Angew. Chem. Int. Ed. E 
nil., 32t, 1 3081 (1 993) 

Ti**#y?n tfi^w svffijg. Bfriaroc. j. Ha 

wk e r &S©2X«(=«e*nT^*7K'J'<r/5?^x 



[0017]S(D (ZfclNTI*. M»l=*2«ftT 



— ^rJl/ftiiL C. J. H a w k e r t> ; J . Am. C h 
em. Soc. 1 1 31, 45831 (1 991)1: 
****l-C^*3?»*7f«'jxXT;U«J6, E. Ma Im 
strome>:Macromolecules, 28 

«, i 6 9 si d 9 9 5) i=ae stir i^* tK«j 

[2, 2 -t*X (t KP*V>f^) ^Pft>l] m 
j£. A. Mor ikawa?,: Polymer J. , 
2 41, 5 7 31 (1 9 9 2) |C*ft*lh.Tl.**>K'J V 
P^-y-^ffi-ias J. Rooverst>;Polym. P 
reprints, 3 3i, 1 821 (1 992) l=#fi 
#*+LTt^-57Ky *;U7|?i/ i 5>flti& % G. R. Newk 

0 m e £> ; J . Org. Chem. , 5 0|, 2003 

1 (1 98 5) (Cttf&aF+lTHi/K'JX— t;UT5 K* 
it. BtrI5a>D. A. To ma I i a &*<DS:iRf::*#* 
*trt»*»K'JrS KrS>«iS. fc«lM*M. Jaya 

r a m a n "=> : J . Am. Chem. Soc. „ 120 
«t. 12996H(1998) l:«t**lTL»«ttt* 

#yx--rju«ji*&«a*if &*u -&iSa>L^-r$iS^ 
tt-fr&iitMKtfy^peuw s>«a. MiE/tf u t s K 

TS>«ii. ItEtBtiK'Ji-fAil. WUKU^ 
>S?^x-^;u«j£. Htrf2^§S^ l Jxx^;utfjg^A< 

jstLrmrE7Ky^peu'>-f s>«a» mEtfyrs 

f~#£L<. TES (1 ) ©TK'J^PfcfUWSXIHS 
LI*. 
[0 0 1 6] 



xt(1) 



i*. m 3 rz^-r * -5 (=aflu»tta>***«i»-r *«h-c 

fe^„ KU?— AlttfCBt^: Lt. S*i ~i 0, 3|5 
IzJTS L< 1*3-7. &*>m&L<lt3~ 5 £-?&<, 
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[0018] L^m^cD^-j^m^m-if] *&wo> 

«*Ht. 4- (N, N-y^f;i,75y) 

—7 US, 4- (N, N-ylf Jl/7 5 ./ ) 7i-Jl/S, 
4- (N, N-^V^PejU75/) 7i-yH, 4 
- (N, N-i?^l/75y) 7i-^S, 4- (N, 

-;U7 5>^S^*-T-5«it, 4- ( N , N - v ? i ~ 
;UT5^) 4- IN, N-tfX (4-pt h 

75^] 71-^0)1^^1-^7 

s fc*i»i*N-TJi/*ji/*^/<»y 



7 4 ;>8»*4«lf « Ll^fti Lt*lf 6*i4. 

[ooi9] =;h,&to*-;ue#tt«*!we#tt*#?- 
if, 7s kis£, x 

iMHaSCtLT, TIES (2) ■C«$tl-67'5 K«6£ 
ttfc=&«5g*<^lf 6*i*o {1. Lit (2) (D^jgiC (a) 

^^>»US. XtX-Ov^StDt^-rtL*^, (b) 
tfil»TR2 i±* ^uaxii* h*->»*. 

r. 

[0 0 2 0] 
[fl!2]- 



'up* 



it(2) 



[002 1 ] [«>- httliMBI*] JMBKOfittttEES^ 
*-./UG»tt->- h«*4t LTl*l=#»=m*&*iS. 

[00 2 2J ^SMHttS'— httfMSttOB*. 
Jfctt, srotta («jttf ¥n5. 3*B, AS, MBfi; Ci 

ft) icttftlcWHttJECl^, affio. O 

1~5000/lm, L < I* 0 . 05~3OOO(< 

m, MI=»*L<l*0. O8~2OO0//m, 
L<l*0. 1 ~1 0 00jumigje«t-r^= «C*S. &»= 

[0023] *%w<Dis— *mwo>m# 



(*, OOH%. ^L<l*40~1 00 

fis%. W=»*L<(*5 0~1 0 011%. 
L<li60~l00U%t-feli, A^A^sSiJSifel 
*»3iT*»fltl=l*»(=1HI8(*ti:<, ^H^t 
KP77> (THF), 1, 4-i?^"^-y->, T-tr h 
>, ->^p^+-yv>. > f;nfyi,y n, n- 
y^f;i/-t^A7 5K (DMF) . MH>, 5pp'/< 
>-t?>, tfMb^Ui/. f PP*;i/A> 2?>7PPi$> 

B8L . □— ;us*-y— Sick 

[0 0 2 4] 1ME<D»Iir*hy*X£tt*#*M=li** 
2, 2-tfX (4-th'P + v7i- 

;u) (Mt'x7iyni/A) ^Jl*4ir-r^/K 

'J t)—^^-— K 2, 2-t*X (3->^;i 4-th' 



i 
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JK»fr**y*— **— K fx (4-tKP+y7 
hl—J^ 7i-W$> (Mt'X7iy-Jl<P) £H 

i^ir-rSTK'J*-^— K i, 1-t'x (4-th'a 

z) *js»t-r**'j*-**-h; fx o-y^u 

4?f«'J*-7|«*-h»a)**as7|«U*-7|«*-K»llt, 
t* x 7 1 y — ;u a m<r> f x ? j — <t t l> 7 * 

tK'J>^U**£ 'J U— h-^TK'J^^VUT^ "J u— hi? 

<D74MJJI<*»I8L /K'JXTL/>. tK'J t*-;u hvux> 
3S, <$') a;-^f;i/Xf i^x x^uv-7-9 'J p- h 

UVU*»^ft, X^U>-:7* Vl>*I^», X^U 
>-**7U*>»*»*iM»<DX?U>3R»IIB. tKU 

^Bg, PI£-tz;up-xgtBg. x^Hr,un-x8tBg, 
'j-N-e-ju*uu\*y-;k *>'J3— >*8tflg. Xtf* 
*>»Bg, >75>«tB§s *L/*1/»IIB, 7x,/-;H 
Bg. K«BgtS©J»Rrfflte*fcl±SHS<b148tfl§-Cfc 
•So d;h,$>0)d*K 2, 2-fX (4-th , Q^/7i 

-M zfa/i^ (Mt'^7iy-^A) *Jl^i^-* 

H*'J*— K 2, 2 -t*X (3->^;U-4-t 

Kp+i/71-jL.) zra/ii, (a»ex7i/-;i,c) 

*fiR*»i:-t*7|«'J*-**-h, 1, 1-fX(4-t 

Kp+v7i-« v^P's^-y-v (Mt^7iy- 
;uz) *JH»i-r*JK'J*-**-h, fx (3-^^ 
;i-4-th*p+v7iz;i,) 7i-;^^>^H8i 

-r*7Ku*-Jt?*-h*©af»fli*'j*-7p*- \~mm 

•V. f^7i/-^AifU7ii ^S^'T V 7 $ ^10 
[0025] frfr««Bj£4fa4M=£(t«;MeHa>&£ > ttift 

sat- *Hyi=*si^-ci*i=wiBi*fti^. aa£*?&« 

ItStLT, »«0. $?3=L<f40. 3// 

mJJIT. Mlc*?£L<f40. 2iBm8lT, ltff*L< 
1*0. 1/imSlTtU =»»«l*RT«i<i:Piy**l»B 

[0 0 2 6] **B©->- h«rit»{*IZl±. *-0>2)S£ 
'J >s tt±ttfa ftXMML A-t:>7"7^7< 4MB, 



[ o o 2 7 ] i:****-?*/ w x] *n9i<oa&i&ix» 

[0 0 2 8] (1 • -*JIB«(=*y«^ 

-AtM*t*7 , ./IIHi. x^ux^U'O-tte* 
*-r*7'/«*4fi. HJ7i-^75>fMtt§7 

*7 ^amsL yxf u At*^y7';-^tft? 

*t«7V«*S. i?X<? 'J A*^<>/-At«t*t 

* 7 *A/<'/-*t*Mt*h'jx7yi 

»S*©7VWMB. fc*lM4. 7^Bv7-^SW 

X7K^">«Bg. tfVr}-^ fly K >>.jzi 

f -;U7fx;U-7— ;u s tK'J f -;Kr h>, tK'JX^U^ 
TK'J-N-f — tK i J7^ i JVU7 5 

M. mSMs 7- h7t h*P77> (THF), 1 , 4- 

— K f— Ka- h. fe-SL^[47 ^ ^• >>^=i— hl?<D^flT 
J«»»aicj:y, il^BI=KlCfi£fl$$^«.c -e<DSIJ*l4, 
ilSO. 0 1 ~1 OOjumfiJttL, W^L<I40. 1 
~80//mflJS. MIC#£L<I40. 5 ~ 7 0 u mH 
ffi, gt,W^L<l4l ~7 0 Vmm&£?Z>o 

[0029] *mw(D%:m$z®iT'U*&*:mmm£ l 

r««-r*»*. »H«r«W***Ilt LTRu, F 
e, Ce*roa»4JHS*©ll(*:4<*lf64i*. 

gB^^ <!: LTI4, 2, 2' -ff'Jv^U, 4, 4' - v 
*;U?t?^->;U-2, 2' -ff'Jv-ZU. 4, 4' 
^;U-2, 2' -ff'JvVU, 4, 4' -V-fV^P 

e;US5*^7|?^p->7— I 2, 2' -ff'Jv;b, 2, 

2' : 6, 2' ' -f ;l/t°U i?X^;U-2, 

2' : 6, 2' ' -f^eUv>-4-*X^-K 

3- (ifp-^-i — ryu>^;u) f'Jv>, f'Jv> 

»«>eys?>ai»a)*a**sat*-r*Ett*. sc 

N- WN- ^CDlE{4ttl^'f^->, m<b*^^>. ^^b 
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£&miz®#.-st)itt-mmx'SiZtf, 2, 2' 

*Ll^.' *f*W(=l*. Ru (4, 4' -V*;MMrVjU 

- 2 , 2 ' — t* fc° 'J v?;U) 2 (SCN)2> Ru (4, 

4' -v*;U7t?*->;u-2, 2' -t*t°'jv;u) 2 (c 

N) 2 s Ru (4, 4' -V*;U7t?+v;U-2, 2' - 
t*tf'JS?;U) 2 C I 2 »A«*(f 6*l4. 

[0030] (2) *-n,fiH*»- ■ -iKriELfc**w 
o) arenas- • • tfriaa>«?s*ifetti=ft-rft7;i> 

S-^A. M % =9 W*fl)et<D4Ifl>5/- hft 

[003 1] 

SUliA I d r i c h*±«fcy&$S£*t 

[0 0 3 2] [»]£*»] 
< F T - I R>B##3fclH*±S(F T/ I R-8000 
IFT-IR, KB r«il-h(=-9->^»*0!>4rVXh 

<NMR>B*l ; fttl8J NM— EX2 7 OiFT-N 
MR ( 1 H : 2 70MHz, 13c : 6 7. 8MHz), 
ita:CDCI 3 „ 

[0033] <*-)[,&mi±m&mti.<D-&tfi> 

(1) 4 — ( N, N-vif^7;y) SIfiif 
4-i?lf;i»7 5/SJlfl (1 OOIM) £*i®*J 

ffiatLfc. attffcWBx^UzJSJBU *ft. if* 

7^«SLtg^^fc„ ttlfili. FT- I 
IH-NMRX^^ HH:t, I h + ->S, vlf/1/7 

[003 4] (2) 4- (1, 8 -t75M5v 

4-7S/SM8/fJMiai) *ft*Lf=N, N 
-y/fM^A7S K(=»#U LfcA<£> 1 , 8 

— 'J -;y7>/W K5-f K (1 Si) **Lf-3 



*a*.f=. ctt^®J±Ti o o°cT?5tinllftLr^^-r^** 

l±. FT - I RX'?^ ^H?IXfJI/St^5 KSICS 

[0 0 3 5] <Hffi01J1 : *-iMS»ttT>K'JT-4: 
>- h«JS^tt>6 4S0>»iK5KSffiT5yS^^-r§7K 
'J^PfL/W;>fV K'Jv- (7NUc httTJ* 
D^lcTD AB-Am-6 4<tfH« ; 1 31) . StfrnJ 
l2T*-&iiELf=4- (N, N-yifJl-7i/) $m#H 
IfA(8 031) JN, N-i/^f^l/A75h't 
»*U «EET6 0^CS-elPWl#LaA«6±J*-r*x5i 
^-^B^Lfc yU*^*7WPVh 
y*77^ T-fitSSLT. g^rV K'JT— ®»tt*«TSy 
SA«fflat5 4 -yi7JI,7 5 /Slf 10)7 5 K(=* 
»**ite<b^**»fc. flt&tt. ft - i rx^ 
-t?jf*4<© ifjn x =r mz -i> -h i\,i?s—)\,&<T>®M 

P77>»*fr6fl)iat1|ii:J: l J >- h 

[0 0 3 6] <HS£0iJ2 : ih— ;bfi»ttT^K'J^-fc 
*>— h««»f*>Slifi«n T». 4-vif^75/'9I 
"SBfcx^;u©ftih>yi=lKrlB-C#fiELfc4- (1, 8- + 

79M;y^) se*«*/^u (sosd sm^r 

«7 5/I4'«at«4- (1, 8-t7^M5y 
J*. FT - I RX^ hVUIfJlftiOjt^VUX^Hzft 
H-NMRX'tj? hJU=T* 3?#H, as*l/3rr> K'J 

infect, atfi3c-NMRx^ hu= 

T, 7s K^ir^S KIS*l=S*-r**;u*-^ft* 

(D -> y^-;u*^H ¥jmui ^itifcci * x & ne l f_„ c 
<o»Hi*, h7t k p?^ ©sswMncj: 

[0 0 3 7] <*ffifflj3 : «jS*i*>-httJiS»f*>* 
*«2-C?^fiRLf=4- (1, 8-t7^M5yJH S 

>-r>K'Jv— (soMSfl) ^2 0liSf©fX7i 
S-)\,A#>J *— httTEl (Zliyy-7U >y 
^X^-y^Xttffl, ;/«U«^X7 0 2 2 P J : y/< 
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[0 0 3 8] 

eg 3 ic^-r * r> u harm* 



fl-^S-tsh. 6 0)7*— ■hfr-K'i > h-ett* Lfcffl^iRS 
[133] T^K'jv— to r-Htftj <Di5iB^Eir*fc^„ 

[H4] JfeW^ftT/WXiDltriESsraSCH-e**. 
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